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Development of Toyo Soda Mercury Cell for Chlor-alkali

Yoshio Koyama
Katsuji Yamori
Ryuji Kanko

During the past ten years since Toyo Soda mercury-process electrolytic Chlor- alkali plant began operation,

the constant researches which have been carried out in the technological development have brought Toyo

Soda's technology in this field up to the standard of the world level.

Numerous problems still remain,

however, in the path in order to raise Toyo Soda’s standard still further technologically.

The present paper presents Toyo Soda Mercury-Process Electrolytic Chlor-alkali Plant as it is today, tracing

the technological development it has achieved in this connection.
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Table 2 Characteristics of Toyo Soda Mercury Cells

Cell type I TOSO 1 1 TOSO 1A l TOSO 11 ! TOSO I ! TOSO IIA l
Cell size, cathodic area (m?2) 6.5 85 | 15 . 255 . 255
Rated ampares (KA) - 32 ". 32 : 60 | 140 b140 ,
Maximum ampares  (KA) 34 40 | 70 | 150 150 i
Cathode width (m) i 0.65 0.85 ; 1.25 ' 1.70 1.70
Cathode length (m) i 10.0 ; 10.0 5 12.0 _ 15.0 15.0
Cath. cur. den. at rating (A/dm?) 49.2 37.6 40.0 | 55.0 ! 55.0
Cell to cell voltage at rating (V) ‘ 4.2 4.1 | 4.1 4.2 4.2
Current eff. at rating(NaOH) (%) | 95~96 95-96 | 95~96 95~96 95~96 |
Mercury pump, type i Cent. | Cent. Cent. Cent. Cent. :
Cell construction |l | : | |
bottom ' Bare steel " Bare steel . Bare steel Bare steel Bare steel l
sides Rub. covrd. stl.Rub. covrd. stlIRub. covrd. stlIRub. covrd. stljRub. covrd. stl)
top ;Rub. covrd. stl/Rub. covrd. stl[Rub. covrd. stl/Rub. covrd. stl/Rub. covrd. stl,|
Method of sealing top 1 C—clamps i C-clamps C-clamps C—clamps C-clamps |
Slope of cell bottom (mm/m) 1 6 \ 6 ' 6 8 8 i
Adjustable anodes, groups of ! 4 | 4 2 i 4 6 |
Anode dimensions | , ': |
width (mm) ! 400 f 400 ; 385 : 400 - 270
length  (mm) | 630 . 830 600 830 L 820
thickeness (mm) | 75 ' 75 75 | 75 L 100
Stems, made of Il Brass i Brass Brass ! Brass | Brass L
Number stems per anode 2 ; 2 2 5 2 : 2 ;
Number anodes per cell | 24 ' 24 ‘ 60 l 72 ‘: 108 lI
Number anodes width of cell I 1 i 1 i 2 | 4 i 6 :
Number anodes length of cell | 24 24 i 30 18 I 18 :
Decomposer, type | Vertical Vertical Vertical :| Vertical . Vertical ;
Useful height (m) | 0.85 0.85 i 0.90 |. 0.80 0.80 i
Useful diameter  (m) \ 0.58 i 0.58 | 0.85 1.05 1.05 -.
Decomposer graphite, wt. per ‘ 260 260 ' 590 800 800" i
cell, (kg) i i ] ) F
Mercury, wt. per cell at ratmg(kg) 800 900 ‘ 1,800 'I 3,200 3,200 ; ?
Material, cell to cell bus i Copper 5 Copper i Copper | Copper Aluminum |
Copper or Aluminum, wt. per 1,300 | 1,700 i 4,000 10,800 { 5,300 I
cell (kg) | ! I {
Short-circuiting switches - 4 !| 4 ! 6 ll 8 10
i I 1 } l |
Constructed in 1956 1959 _ 1960 | 1961 ; 1964 {
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Table 3 Characteristics of various mercury cells
I‘ Manufactures Cell Type !Ma%l_lleion I \S/?lz\é%yp : D§41>\<I%ra r B;%z%}:tz ; gjf}ls()gs I?.ﬁ;ezla %?)ygofﬁd p?
| Cell size, cathode area (m2)1| 15.0 30.0 34.2 | 31.5 36.3 19 8 T 25 5
| Current at rated capacity (KA)| 125 160 200 189 150 | 150 140
| Maximum Current (KA)| 135 190 220 221 200 ' 230 | 150
! Cathodic current density : | . ‘ :
| at rated current (A/dm2)| 8.0 | 534 | 585 | 60.0 | 41.3 | 75.7 55.0
| at maxfnum current (}X/drnz)i 90.0 | 63.3 64.3 | 70.0 | 55.0 | 116.1 58.9
; Cell voltage | l . I
[ at rated current (V)| 4.77 4.34 4.60 | 4.50 } 4.50 | 4.30 ‘ 4.18
at maximum current (V)% 4.90 4.56 i 4.73 1 4.73 ’ 4.60 Ir 4.92 4.20 }
. Current efficiency (NaOH) (%) | 95 | 95 | 9597 95 ‘ 95-96 | 95-95.5 J 95-96 |
1 | Number of cells req’d ' 27 |I o1 | 17 18 | 22 22 l 24
: Power usage (DC) (kWH/t- Clz)| 3,795 I 3,453 : 3,660 3,580 | 3,580 . 3,420 | 3,325
i Mercury inventory (kg/cell)! 2,220 3,690 4,080 4,540 l 4,990 I 2,000 : 3,250
' at rated current ’ | 1 I I I
|Cathode size, width On)‘ 1.22 1.29 1.77 2.95 1.54 1.20 1.70
Length (m) 12.3 | 23.26 19.30 14.0 23.5 16.5 15.0
| Slope of cell bottom (mm/m)i 6 6 6-7 ! 5-6 5 14 8
It Cell construction, bottom ' Bare stl. Bare stl. Bare stl. | Bare stl. Bare stl. ! Bare stl. | Bare stl.
| sides ! Rub. stl. | Rub. stl. Rub. stl. ' Rub. stl. | Rub stl. © Rub. stl. ] Rub. stl. |
top i Rub. stl. | Rub. stl. ;Flex. Rub." Rub. stl. | | Rub. stl. 1 Rub. stl. Rub. stl.
_J Mercury pump type ' Cent. Cent. | Cent. Cent. | Cent. ' Bucket Cent.
- : Horizontali Huriznntal‘ Vertical I-lm‘i:«:ontal]I Horizcmtal{ Vertical = Vertical

Table 4 Welght of Mercury requ1red

for 100 t/d chlorine-plant
Type of Cell Wt. of Hg, Tons
Mathieson E-11 59.0 {
Solvay V-200F 77.5 |
De Nora 24 x5 67.5
Hoechst-Uhde 31.5m?2 88.0
Vickers-Krebs-BASF 110.0
Kureha HD-4 44.0 i
;. TOsO 1A '
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Fig. 2 Volt-current density characteristics of

various mercury cells
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